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Description
FIELD
[0001] The present invention relates to the technical

field of vehicles, in particular to a power-driven system
for a vehicle and a vehicle having the power-driven sys-
tem.

BACKGROUND

[0002] With constant consumption of energy, the de-
velopment and utilization of new energy vehicles have
gradually become a trend. As one of the new energy ve-
hicles, hybrid vehicles driven by engines and/or motors
have multiple modes and can improve the drive efficiency
and the fuel economy.

[0003] However,inrelated technologies, the hybrid ve-
hicles have a few drive modes, low drive efficiency, and
low power generation efficiency under the stationary
power generation condition.

[0004] US 2016/207392 A1 discloses a power-driven
system, comprising: an engine, two input shafts, the en-
gine being configured to selectively engage with one of
the two input shafts, several driving gears being arrange
on each input shaft, two output shafts, several driven
gears being arranged on each output shaft, wherein the
driving gears on the input shafts are meshing with the
driven gears on the output shafts, a hollow shaft connect-
ing a gear wheel with a shift clutch, a further gear being
arranged on the hollow shaft, the hollow shaft and the
two output shafts linking with a differential of the vehicle
respectively, a motor power shaft, wherein a gear on the
motor power shaft linking with one driven gear on one of
the output shafts, a transfer gear, configured to selec-
tively engage with the further gear on the hollow shaft to
link with the further gear, and to selectively engage with
the gear on the motor power shaft to link with the gear
on the motor power shaft; and a motor generator, con-
figured to link with the transfer gear.

[0005] EP 2351661 A1 discloses a further motor gen-
erator provided between a main clutch and the engine.

[0006] CN 204 340 646 U discloses a further motor
generator between a double main clutch and the engine.
[0007] DE 10 2009 059944 A1 discloses a second
clutch device.

SUMMARY

[0008] The present invention aims at resolving one of
technical problems in related technologies at least to
some extent. Accordingly, the present invention propos-
es a power-driven system with ample drive modes and
high drive efficiency for a vehicle.

[0009] The present invention further proposes a vehi-
cle.

[0010] A power-driven system for a vehicle according
to the present invention is provided according to claim 1.
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[0011] The power-driven system for a vehicle accord-
ing to the present invention is rich in drive modes and
high in drive efficiency in a pure electric mode and a hy-
brid mode, thereby improving the dynamic property and
economic efficiency of the vehicle.

[0012] Ina preferred embodiment of the presentinven-
tion, the power-driven system further comprises: a first
clutch device, arranged between the engine and the plu-
rality of input shafts; and a second motor generator,
wherein the second motor generator and the engine are
located on an input side of the first clutch device, the
plurality of input shafts is located on an output side of the
first clutch device, and the second motor generator is
configured to carry out stationary power generation using
at least part of power of the engine when the vehicle is
parked.

[0013] Ina preferred embodiment of the presentinven-
tion, the first clutch device is a double-clutch device and
has an input end, a first output end and a second output
end, the input end selectively engaging with at least one
of the first output end and the second output end.
[0014] Inapreferred embodimentof the presentinven-
tion, the input end is provided with input end outer teeth,
and the second motor generator links with the input end
outer teeth.

[0015] Inapreferred embodiment of the presentinven-
tion, the second motor generator is coaxially connected
with the input end.

[0016] Inapreferred embodimentof the presentinven-
tion, a second clutch device is arranged between the sec-
ond motor generator and the engine.

[0017] Inapreferred embodimentof the presentinven-
tion, the second clutch device is arranged inside a rotor
of the second motor generator.

[0018] Inapreferred embodiment of the presentinven-
tion, the engine, the second clutch device and the input
end of the first clutch device are arranged coaxially.
[0019] Inapreferred embodiment of the presentinven-
tion, the rated power of the first motor generator is greater
than that of the second motor generator.

[0020] Inapreferred embodiment of the presentinven-
tion, the rated power of the first motor generator is two
or more times that of the second motor generator.
[0021] Inapreferred embodiment of the presentinven-
tion, the second motor generator is located between the
first clutch device and the engine.

[0022] Inapreferred embodiment of the presentinven-
tion, the motor power shaft first gear is fixedly arranged
on the first motor power shaft.

[0023] Inapreferred embodimentof the presentinven-
tion, the motor power shaft second gear is idly sleeved
on the second motor power shaft, and a second motor
power shaft synchronizer for engaging the motor power
shaft second gear with the second motor power shaft is
further arranged on the second motor power shaft.
[0024] Inapreferred embodiment of the presentinven-
tion, the firstmotor power shaft synchronizer and the sec-
ond motor power shaft synchronizer share a first shift
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mechanism, and the engagement and disengagement
states of the motor power shaft first gear and the first
motor power shaft are opposite to those of the motor
power shaft second gear and the second motor power
shaft.

[0025] Inapreferred embodiment of the presentinven-
tion, the power-driven system further comprises: an in-
termediate idle gear, which is idly sleeved on the first
motor power shaft and meshes with one gear-position
driven gear and the motor power shaft second gear re-
spectively.

[0026] In apreferred embodiment of the presentinven-
tion, a motor power shaft fourth gear is further fixedly
arranged on the second motor power shaft, and the motor
power shaft fourth gear meshes with the transfer gear.
[0027] Inapreferred embodiment of the presentinven-
tion, a reversing output gear is freely sleeved on one of
the plurality of output shafts, and a reversing synchroniz-
er for engaging the reversing output gear with the one of
the plurality of output shafts is further arranged on the
output shaft; and the power-driven system further com-
prises: a reversing shaft, a first reversing shaft gear and
a second reversing shaft gear are fixedly arranged on
the reversing shaft, the first reversing shaft gear meshes
with one gear-position driving gear, and the second re-
versing shaft gear meshes with the reversing output gear.
[0028] In apreferred embodiment of the presentinven-
tion, the reversing output gear and the other adjacent
gear-position driven gear share the reversing synchro-
nizer.

[0029] In apreferred embodiment of the presentinven-
tion, the plurality of input shafts comprises: a first input
shaft and a second input shaft, the second input shaft is
sleeved on the first input shaft, a first-gear driving gear,
a third-gear driving gear and a fifth-gear driving gear are
arranged on the first input shaft, and a second-gear driv-
ing gear and a fourth-sixth-gear driving gear are arranged
on the second input shaft; the plurality of output shafts
comprises: a first output shaft and a second output shaft,
a first-gear driven gear, a second-gear driven gear, a
third-gear driven gear and a fourth-gear driven gear are
freely sleeved on the first output shaft, and a fifth-gear
driven gear and a sixth-gear driven gear are freely
sleeved on the second output shaft; afirst-third-gear syn-
chronizer is arranged between the first-gear driven gear
and the third-gear driven gear, a second-fourth-gear syn-
chronizer is arranged between the second-gear driven
gear and the fourth-gear driven gear, a fifth-gear syn-
chronizer is arranged on one side of the fifth-gear driven
gear, and a sixth-gear synchronizer is arranged on one
side of the sixth-gear driven gear.

[0030] Inapreferred embodiment of the presentinven-
tion, the reversing synchronizer is configured as the sixth-
gear synchronizer.

[0031] Inapreferred embodiment of the presentinven-
tion, a first output shaft output gear is fixedly arranged
on the first output shaft, a second output shaft output
gear is fixedly arranged on the second output shaft, and
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the first output shaft output gear, the second output shaft
output gear and the motor power shaft first gear mesh
with a main reducer driven gear of the vehicle respec-
tively.

[0032] A vehicle according to the present invention
comprises the power-driven system according to the
above embodiments of the present invention.

[0033] The vehicle according to the embodiment of the
present invention has the same advantages as the pow-
er-driven system according to the above embodiments
of the present invention, and details are omitted herein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034]

FIG. 1is a schematic diagram of a power-driven sys-
tem according to a first embodiment of the present
invention;

FIG. 2 is a schematic diagram of a power-driven sys-
tem according to a second embodiment of the
present invention;

FIG. 3 is a schematic diagram of a power-driven sys-
tem according to a third embodiment of the present
invention; and

FIG. 4 is a structure diagram of a vehicle according
to an embodiment of the present invention.

DETAILED DESCRIPTION

[0035] The embodiments of the present invention are
described in detail below. Examples of the embodiments
are illustrated in the accompanying drawings. The em-
bodiments described below with reference to the accom-
panying drawings are exemplary, and are used for ex-
plaining rather than limiting the present invention as de-
fined in the appended claims.

[0036] The following describes a power-driven system
100 according to an embodiment of the presentinvention
in detail below with reference to the accompanying draw-
ings. The power-driven system 100 can be applied to a
vehicle 1000, e.g., a hybrid vehicle 1000.

[0037] The power-driven system 100 according to an
embodiment of the present invention may include: an en-
gine 1, a plurality of input shafts, a plurality of output
shafts, a first motor generator 4, a transfer gear 43, a first
motor power shaft 41, and a second motor power shaft
42. Of course, the power-driven system 100 may also
include other mechanical components, e.g., a second
motor generator 6, a first clutch device 5d, a second
clutch device 7, a reversing shaft 8, a reversing output
gear 83, and the like.

[0038] Theengine 1isconfiguredtoselectively engage
with at least one of the plurality of input shafts. That is to
say, when the engine 1 outputs power, the engine 1 can
engage with the one of the plurality of input shafts to
transmit power. Of course, the engine 1 can also simul-
taneously engage with several of the plurality of input
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shafts to transmit power. A gear-position driving gear is
arranged on each input shaft, a gear-position driven gear
is arranged on each output shaft, and the gear-position
driven gears correspondingly mesh with the gear-posi-
tion driving gears. Power transmission between the input
shafts and the output shafts can be realized by the en-
gagement between the gear-position driving gears and
the gear-position driven gears. The output speeds of the
output shafts can be changed by selecting the gear-po-
sition driving gears and the gear-position driven gears
with different drive ratios.

[0039] The first clutch device 5d is arranged between
the engine 1 and the plurality of input shafts, and the first
clutch device 5d can allow the engine 1 to selectively
engage with at least one of the plurality of input shafts.
As shown in FIG. 1 to FIG. 3, the first clutch device 5d
may be a double-clutch device, and has an input end
51d, afirst output end 52d and a second output end 53d.
The input end 51d can selectively engage with at least
one of the first output end 52d and the second output end
53d. That is, the input end 51d may engage with the first
output end 52d, or engage with the second output end
53d, or simultaneously engage with the first output end
52d and the second output end 53d.

[0040] For example, as shown in FIG. 1 to FIG. 3, the
plurality of input shafts includes: a first input shaft 21 and
a second input shaft 22, the first output end 52d is con-
nected with the first input shaft 21, and the second output
end 53d is connected with the second input shaft 22.
[0041] A first-gear driving gear 1a, a third-gear driving
gear 3a and a fifth-gear driving gear 5a are arranged on
the first input shaft 21. A second-gear driving gear 2a
and a fourth-sixth-gear driving gear 46a are arranged on
the second input shaft 22. The second input shaft 22 is
sleeved on the first input shaft 21, thereby effectively
shortening the axial length of the power-driven system
100, and reducing the space of the vehicle 1000 occupied
by the power-driven system 100. The fourth-sixth-gear
driving gear 46a means that the gear can be used as a
fourth-gear driving gear or a sixth-gear driving gear,
thereby shortening the axial length of the second input
shaft 22, and better reducing the size of the power-driven
system 100.

[0042] In the direction gradually away from the engine
1, the second-gear driving gear 2a, the fourth-sixth-gear
driving gear 46a, the third-gear driving gear 3a, the first-
gear driving gear 1a, and the fifth-gear driving gear 5a
are arranged in sequence. By properly arranging the plu-
rality of gear-position driving gears, the plurality of gear-
position driven gears and the plurality of output shafts
can be arranged reasonably, so that the power-driven
system 100 is simple in structure and small in size.
[0043] The plurality of output shafts includes: a first
output shaft 31 and a second output shaft 32. A first-gear
driven gear 1b, a second-gear driven gear 2b, a third-
gear driven gear 3b and a fourth-gear driven gear 4b are
freely sleeved on the first output shaft 31. A fifth-gear
driven gear 5b and a sixth-gear driven gear 6b are freely
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sleeved on the second output shaft 32. The first-gear
driving gear 1a meshes with the first-gear driven gear
1b, the second-gear driving gear 2a meshes with the sec-
ond-gear driven gear 2b, the third-gear driving gear 3a
meshes with the third-gear driven gear 3b, the fourth-
sixth-gear driving gear 46a meshes with the fourth-gear
driven gear 4b, the fifth-gear driving gear 5a meshes with
the fifth-gear driven gear 5b, and the fourth-sixth-gear
driving gear 46a meshes with the sixth-gear driven gear
6b.

[0044] A first-third-gear synchronizer 13c is arranged
between the first-gear driven gear 1b and the third-gear
driven gear 3b, and the first-third-gear synchronizer 13c
can be used for synchronizing the first-gear driven gear
1b with the first output shaft 31, and synchronizing the
third-gear driven gear 3b with the first output shaft 31.
[0045] A second-fourth-gear synchronizer 24c is ar-
ranged between the second-gear driven gear 2b and the
fourth-gear driven gear 4b, and the second-fourth-gear
synchronizer 24c can be used for synchronizing the sec-
ond-gear driven gear 2b with the first output shaft 31, and
synchronizing the fourth-gear driven gear 4b with the first
output shaft 31.

[0046] A fifth-gear synchronizer 5c is arranged on one
side of the fifth-gear driven gear 5b, and the fifth-gear
synchronizer 5¢ can be used for synchronizing the fifth-
gear driven gear 5b with the second output shaft 32. A
sixth-gear synchronizer 6¢ is arranged on one side of the
sixth-gear driven gear 6b, and the sixth-gear synchroniz-
er 6¢ can be used for synchronizing the sixth-gear driven
gear 6b with the second output shaft 32.

[0047] AsshowninFIG. 1to FIG. 3, afirst output shaft
output gear 31e is fixedly arranged on the first output
shaft 31, a second output shaft output gear 32e is fixedly
arranged on the second output shaft 32, and the first
output shaft output gear 31e and the second output shaft
output gear 32e mesh with a main reducer driven gear 9
of the vehicle 1000 respectively. It can be understood
that the power transmitted to the first output shaft 31 and
the second output shaft 32 can be transmitted to the main
reducer driven gear 9 through the first output shaft output
gear 31e and the second output shaft output gear 32e
respectively, thereby driving corresponding wheels to ro-
tate. Power transmission exists between the main reduc-
er driven gear 9 and a differential. Specifically, the main
reducer driven gear 9 transmits power to the differential
to drive the wheels to rotate.

[0048] A reversing output gear 83 is freely sleeved on
one of the plurality of output shafts, and a reversing syn-
chronizer for engaging the reversing output gear 83 is
further arranged on the output shaft. As shown in FIG. 1
to FIG. 3, the reversing output gear 83 is arranged on
the second output shaft 32, and the reversing synchro-
nizer on the second output shaft 32 can be used for syn-
chronizing the reversing output gear 83 with the second
output shaft 32.

[0049] Further, a first reversing shaft gear 81 and a
second reversing shaft gear 82 are fixedly arranged on
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the reversing shaft 8, the first reversing shaft gear 81
meshes with one gear-position driving gear, and the sec-
ond reversing shaft gear 82 meshes with the reversing
output gear 83. Specifically, the gear-position driving
gear may be the first-gear driving gear la. The power
transmitted to the first-gear driving gear la can be trans-
mitted to the reversing shaft 8 through the first reversing
shaftgear 81, the reversing shaft 8 can transmit the pow-
er to the reversing output gear 83 through the second
reversing shaft gear 82, the reversing output gear 83 can
transmit the power to the second output shaft 32 through
the reversing synchronizer, the second output shaft 32
can transmit the power to the main reducer driven gear
9 through the second output shaft output gear 32¢, and
the main reducer driven gear 9 can transmit the power
to the wheels on two sides through the differential to drive
the vehicle 1000 to move.

[0050] Since the reversing output gear 83 is sleeved
on the second output shaft 32, the reversing output gear
83 can share the reversing synchronizer with the other
adjacent gear-position driven gear. In this way, the
number of synchronizers arranged on the second output
shaft 32 can be reduced, so that the axial length of the
second output shaft 32 can be shortened, and the cost
of the power-driven system 100 can be reduced. For ex-
ample, the other gear-position driven gear may be the
sixth-gear driven gear 6b. In other words, the reversing
synchronizer may be configured as the sixth-gear syn-
chronizer 6¢. The reversing synchronizer (i.e., the sixth-
gear synchronizer 6¢c) may be arranged between the
sixth-gear driven gear 6b and the reversing output gear
83.

[0051] The second motor generator 6 and the engine
1 are located on an input side of the first clutch device
5d, and the second motor generator 6 may be located
between the first clutch device 5d and the engine 1. The
second motor generator 6 is arranged between the first
clutch device 5d and the engine 1, so that the axial length
of the power-driven system 100 can be effectively short-
ened, and the second motor generator 6 can be arranged
rationally to improve the structural compactness of the
power-driven system 100.

[0052] The second motor generator 6 can be a motor
generator having small capacity and small size, thereby
meeting the miniaturization requirement of a transmis-
sion. The internal structure of the transmission has strict
requirements on the space, and the second motor gen-
erator 6 having small size occupies a small space of the
transmission, so that the second motor generator 6 is
prevented from interfering with other components (e.g.,
the first clutch device 5d), and the transmission is rea-
sonable and compact in structure.

[0053] The plurality of input shafts is located on the
outputside of the first clutch device 5d. The second motor
generator 6 is configured to carry out stationary power
generation using at least part of the power of the engine
1 when the vehicle 1000 is parked. When the vehicle
1000 is parked, at least part of the power of the engine
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1 can be directly transferred to the second motor gener-
ator 6 for power generation, or at least part of the power
of the engine 1 can be indirectly transmitted to the second
motor generator 6 for power generation through the input
end 51d.

[0054] The following describes the connection and ar-
rangement relationship between the engine 1 and the
second motor generator 6 with reference to the accom-
panying drawings.

[0055] As shown in FIG. 1, input end outer teeth 54d
may be arranged on the input end 51d, and the second
motor generator 6 links with the input end outer teeth
54d. Thus, the power of the engine 1 can be transmitted
to the second motor generator 6 through the input end
51d and the input end outer teeth 54d, and the second
motor generator 6 can be used as a generator for sta-
tionary power generation.

[0056] AsshowninFIG.2,the second motor generator
6 and the input end 51d can be coaxially connected. The
second motor generator 6 may be arranged between the
input end 51d and the engine 1, such that the power of
the engine 1 necessarily passes through the second mo-
tor generator 6 when being transmitted to the input end
51d, whereby the second motor generator 6 can be used
as a generator for stationary power generation.

[0057] As shown in FIG. 3, a second clutch device 7
is arranged between the second motor generator 6 and
the engine 1. The second clutch device 7 is a single
clutch, and the second clutch device 7 can control the
engagement and disengagement between the engine 1
and the second motor generator 6, and control the en-
gagementand disengagementbetween the engine 1 and
the input end 51d. By providing the second clutch device
7, the stationary power generation state of the second
motor generator 6 can be reasonably controlled, so that
the power-driven system 100 is simple in structure and
reliable in drive mode conversion. In some embodiments
of the present invention, the second clutch device 7 is
arranged inside a rotor of the second motor generator 6.
In this way, the axial length of the power-driven system
100 can be better shortened, so that the size of the power-
driven system 100 can be reduced, and the arrangement
flexibility of the power-driven system 100 on the vehicle
1000 can be improved. In addition, the second motor
generator 6 can also be used as a starter.

[0058] In some embodiments of the present invention,
the engine 1, the second clutch device 7, and the input
end 51d of the first clutch device 5d are coaxially ar-
ranged. Thus, the power-driven system 100 is compact
in structure and small in size.

[0059] Itshould be noted that, for the power-driven sys-
tem 100 according to the above three embodiments, the
second motor generator 6 is located between the engine
1 and the first clutch device 5d in the axial direction, so
that the axial length of the power-driven system 100 can
be effectively shortened, the second motor generator 6
can be reasonably arranged, and the structural compact-
ness of the power-driven system 100 can be improved.
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[0060] The first motor generator 4 is configured to link
with the transfer gear 43. Specifically, a first motor gear
may be arranged on a motor shaft of the first motor gen-
erator 4, and the first motor gear meshes with the transfer
gear 43. Thus, when the first motor generator 4 is in op-
eration, power transmission can be realized between the
first motor gear and the transfer gear 43.

[0061] A motor power shaft first gear 411 is arranged
on the first motor power shaft 41, the transfer gear 43 is
configured to selectively engage with the motor power
shaft first gear 411 to link with the motor power shaft first
gear 411, and the motor power shaft first gear 411 links
with the differential of the vehicle 1000. Thus, when the
first motor generator 4 is used as a motor, the power of
the first motor generator 4 can be transmitted to the dif-
ferential through the first motor gear, the transfer gear
43, the first motor power shaft 41 and the motor power
shaft first gear 411 in sequence to drive the vehicle 1000
to move. The power transmission path of the first motor
generator 4 is short, and the waste of power in the trans-
mission process can be reduced, so that the energy uti-
lization of the first motor generator 4 can be improved.
[0062] The transfer gear 43 directly engages with the
motor power shaft first gear 411. Alternatively, the trans-
fer gear 43 indirectly engages with the motor power shaft
first gear 411. For example, as shown in FIG. 1 to FIG.
3, the motor power shaft first gear 411 can be fixedly
arranged on the first motor power shaft41, a motor power
shaft third gear 412 can be freely sleeved on the first
motor power shaft 41, the motor power shaft third gear
412 meshes with the transfer gear 43, and a first motor
power shaft synchronizer 41c for engaging the motor
power shaft third gear 412 with the first motor power shaft
41 is further arranged on the first motor power shaft 41.
That is, when the first motor power shaft synchronizer
41c synchronizes the motor power shaft third gear 412
with the first motor power shaft 41, the power at the trans-
fer gear 43 can be transmitted to the first motor power
shaft 41 through the motor power shaft third gear 412,
and the first motor power shaft 41 can transmit the power
to the differential through the motor power shaft first gear
411.

[0063] A motor power shaft second gear 421 is ar-
ranged on the second motor power shaft 42, and the
transfer gear 43 is further configured to selectively en-
gage with the motor power shaft second gear 421 to link
with the motor power shaft second gear 421. As shown
in FIG. 1 to FIG. 3, the broken line W indicates a spatial
meshing relationship between the transfer gear 43 and
the motor power shaft second gear 421, whereby the
transfer gear 43 simultaneously meshes with the motor
power shaft second gear 421 and the motor power shaft
third gear 412.

[0064] The motor power shaft second gear 421 links
with one gear-position driven gear. For example, the
gear-position driven gear may be the second-gear driven
gear 2b. An intermediate idle gear 413 is arranged be-
tween the second-gear driven gear 2b and the motor
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power shaft second gear 421, and the intermediate idle
gear 413 is idly sleeved on the first motor power shaft
41. The arrangement of the intermediate idle gear 413
can ensure that the second-gear driven gear 2b and the
motor power shaft rotate in the same direction, thereby
ensuring normal transmission of the power. Moreover,
the intermediate idle gear 413 is sleeved on the first motor
power shaft41, so that the overall structure of the power-
driven system 100 is simple and reliable, and the power
transmission stability is good.

[0065] The transfer gear 43 directly engages with the
motor power shaft second gear 421. Alternatively, the
transfer gear 43 indirectly engages with the motor power
shaft second gear 421. For example, as shown in FIG.
1to FIG. 3, a motor power shaft fourth gear 422 is further
fixedly arranged on the second motor power shaft 42,
and the motor power shaft fourth gear 422 meshes with
the transfer gear 43. The motor power shaft second gear
421 can be idly sleeved on the second motor power shaft
42, and a second motor power shaft synchronizer 42c
for engaging the motor power shaft second gear 421 with
the second motor power shaft 42 is further arranged on
the second motor power shaft 42. That is, the power at
the transfer gear 43 can be transmitted to the second
motor power shaft 42 through the motor power shaft
fourth gear 422, the second motor power shaft 42 can
transmit the power to the motor power shaft second gear
421 through the second motor power shaft synchronizer
42c, and the motor power shaft second gear 421 can
transmit the power to the second-gear driven gear 2b.
[0066] Thus, when the first motor generator 4 is used
as a motor, the power of the first motor generator 4 can
be transmitted to the second-gear driven gear 2b through
the first motor gear, the transfer gear 43, the second mo-
tor power shaft 42 and the motor power shaft second
gear 421 in sequence, and the second-gear driven gear
2b can transmit the power to the main reducer driven
gear 9 through the first output shaft 31 and the first output
shaft output gear 31e to drive the wheels to rotate.
[0067] The firstmotor generator 4 is a main drive motor
of the power-driven system 100, so the capacity and size
of the first motor generator 4 are large. By providing the
transfer gear 43, the first motor generator 4 can transmit
the power to the second-gear driven gear 2b and the
differential respectively, thereby minimizing the size of
the power-driven system 100, and avoiding interference
between the first motor generator 4 and the second motor
generator 6.

[0068] In some embodiments of the present invention,
the first motor power shaft synchronizer 41c and the sec-
ond motor power shaft synchronizer 42c can share a first
shift mechanism, and the engagement and disengage-
ment states of the motor power shaft first gear 411 and
the first motor power shaft 41 are opposite to those of
the motor power shaft second gear 421 and the second
motor power shaft 42, that is, when one of the first motor
power shaft synchronizer 41c and the second motor pow-
er shaft synchronizer 42c is engaged, the other synchro-
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nizer is necessarily disengaged. When the first motor
generator 4 is in operation, the first shift mechanism can
simultaneously shift the first motor power shaft synchro-
nizer41cand the second motor power shaft synchronizer
42c. When the first shift mechanism shifts the first motor
power shaft synchronizer41c and the second motor pow-
er shaft synchronizer 42c to the right, the motor power
shaft first gear 411 is disengaged from the first motor
power shaft 41, and the motor power shaft second gear
421 is engaged with the second motor power shaft 42.
When the first shift mechanism shifts the first motor power
shaft synchronizer 41c and the second motor power shaft
synchronizer 42c to the left, the motor power shaft first
gear 411 is engaged with the first motor power shaft 41,
and the motor power shaft second gear 421 is disen-
gaged from the second motor power shaft 42. In this way,
a shiftmechanism can be saved, so thatthe power-driven
system 100 is simple in structure, convenient to operate,
and small in size.

[0069] It should be noted that the above-mentioned
"link" can be understood as associated movement of a
plurality of components (e.g., two). Taking the linkage of
two components as an example, when one of the com-
ponents moves, the other component also moves.
[0070] For example, in some embodiments of the
present invention, the linkage of a gear and a shaft can
be understood as, when the gear rotates, the shaft linked
with the gear also rotates, or when the shaft rotates, the
gear linked with the shaft also rotates.

[0071] For another example, the linkage of shafts can
be understood as, when one of the shafts rotates, the
other shaft linked with the shaft also rotates.

[0072] For another example, the linkage of gears can
be understood as, when one of the gears rotates, the
other gear linked with the gear also rotates.

[0073] Inthe following description of the presentinven-
tion, the "link" is understood as the same, unless other-
wise specified.

[0074] In an embodiment of the present invention, the
rated power of the first motor generator 4 is greater than
that of the second motor generator 6. The second motor
generator 6 can be a motor generator having small size
and small rated power, so that the power-driven system
100 is simple in structure and small in size. In addition,
during the stationary power generation, the transmission
path between the second motor generator 6 and the en-
gine 1 is short, the power generation efficiency is high,
and a part of the power of the engine 1 can be efficiently
converted into electric energy. Furthermore, the peak
power of the first motor generator 4 is also greater than
that of the second motor generator 6.

[0075] In some embodiments of the present invention,
the rated power of the first motor generator 4 is two or
more times that of the second motor generator 6. The
peak power of the first motor generator 4 is two or more
times that of the second motor generator 6. For example,
the rated power of the first motor generator 4 may be 60
kW, the rated power of the second motor generator 6
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may be 24 kW, the peak power of the first motor generator
4 may be 120 kW, and the peak power of the second
motor generator 6 may be 44 kW.

[0076] The following describes the operating modes of
the power-driven system 100 for the vehicle 1000 ac-
cording to an embodiment of the present invention in de-
tail with reference to the accompanying drawings. The
difference between the power-driven system 100 shown
in FIG. 2 and FIG. 3 and the power-driven system 100
shown in FIG. 1 is mainly embodied in the arrangement
of the second motor generator 6, but the arrangement of
the second motor generator 6 has little influence on the
operating mode, so the operating mode of the power-
driven system 100 shown in FIG. 2 and FIG. 3 is sub-
stantially the same as the operating mode of the power-
driven system 100 shown in FIG. 1. The following de-
scribes the operating mode of the power-driven system
100 shown in FIG. 1 in detail as an example.

[0077] Pure engine mode: the power of the engine 1
is transmitted to the first input shaft 21 and/or the second
input shaft 22 through the first clutch device 5d, then
transmitted to the first output shaft 31 or the second out-
put shaft 32 through a corresponding gear-position gear
pair, and finally transmitted to the differential to drive the
wheels to rotate. The gear-position gear pair includes a
gear-position driving gear and a gear-position driven gear
corresponding to each other. It should be noted thatwhen
the vehicle 1000 is at the reversing gear, the power of
the engine 1 is transmitted to the first-gear driving gear
1a through the input end 51d of the first clutch device 5d
and the first input shaft 21, the first-gear driving gear 1a
meshes with the first reversing shaft gear 81 to transmit
the power to the reversing shaft 8, the reversing shaft 8
transmits the power to the reversing output gear 83
through the second reversing shaftgear 82, the reversing
output gear 83 transmits the power to the second output
shaft 32 through the reversing synchronizer (i.e., the
sixth-gear synchronizer 6¢), and the second output shaft
32 transmits the power to the differential through the sec-
ond output shaft output gear 32e to implement the re-
versing gear operation of the vehicle 1000. In this mode,
the input end 51d of the first clutch device 5d selectively
engages with at least one of the two output ends.
[0078] First pure electric mode: when the first motor
generator 4 is used as a motor, the power of the first
motor generator 4 is transmitted to the differential through
the first motor gear, the transfer gear 43, the motor power
shaft third gear 412, the first motor power shaft synchro-
nizer 41c, the first motor power shaft 41 and the motor
power shaftfirst gear 411 in sequence to drive the wheels
to rotate. In this mode, the first motor power shaft syn-
chronizer 41c is engaged.

[0079] Second pure electric mode: when the first motor
generator 4 is used as a motor, the power of the first
motor generator 4 is transmitted to the second-gear driv-
en gear 2b through the first motor gear, the transfer gear
43, the motor power shaft fourth gear 422, the second
motor power shaft 42, the second motor power shaft syn-
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chronizer 42c and the motor power shaft second gear
421 in sequence, the second-gear driven gear 2b trans-
mits the power to the first output shaft 31 through the
second-fourth-gear synchronizer 24c, and the first output
shaft 31 links with the differential to drive the wheels to
rotate. In this mode, the second motor power shaft syn-
chronizer 42c is engaged.

[0080] First hybrid mode: a combination of the pure
engine mode and the first pure electric mode, the power
of the engine 1 and the power of the first motor generator
4 are coupled at the main reducer driven gear 9.

[0081] Second hybrid mode: a combination of the pure
engine mode and the second pure electric mode. When
the engine 1 outputs power through the first output shaft
31, the power of the engine 1 and the power of the first
motor generator 4 are coupled on the first output shaft
31.When the engine 1 outputs power through the second
output shaft 32, the power of the engine 1 and the power
of the first motor generator 4 are coupled at the main
reducer driven gear 9. When the power of the engine 1
is divided into a first part and a second part, the first part
of the power is output through the first output shaft 31
and the second part of the power is output through the
second output shaft 32, the power of the first motor gen-
erator 4 and the first part of the power of the engine 1
are coupled at the first output shaft 31, and then the cou-
pled power and the second part of the power of the engine
1 are coupled again at the main reducer driven gear 9.
[0082] Stationary power generation mode: the power
of the engine 1 is all transmitted to the second motor
generator 6 through the input end 51d of the first clutch
device 5d, and the second motor generator 6 functions
as a generator for stationary power generation.

[0083] First driving power generation mode: a part of
the power of the engine 1 is transmitted to the differential
through the first clutch device 5d, the input shaft and the
output shaft to drive the wheels to rotate, and the other
part of the power of the engine 1 is transmitted to the
second motor generator 6 for power generation through
the input end 51d of the first clutch device 5d.

[0084] Second driving power generation mode: the
power of the engine 1 is transmitted to the differential
through the first clutch device 5d, the input shaft and the
output shaft to drive the wheels to rotate, and the main
reducer driven gear 9 can transmit a part of the power to
the first motor generator 4 for power generation through
the motor power shaft firstgear 411, the first motor power
shaft 41, the first motor power shaft synchronizer 41c,
the motor power shaft third gear 412, the transfer gear
43 and the first motor gear.

[0085] Third driving power generation mode: the power
of the engine 1 is transmitted to the differential through
the first clutch device 5d, the input shaft and the first
output shaft 31 to drive the wheels to rotate, and a part
ofthe power on the first output shaft 31 can be transmitted
to the first motor generator 4 for power generation
through the second-fourth-gear synchronizer 24c, the
second-gear driven gear 2b, the intermediate idle gear
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413, the motor power shaft second gear 421, the second
motor power shaft synchronizer 42c, the second motor
power shaft 42, the motor power shaft fourth gear 422,
the transfer gear 43 and the first motor gear.

[0086] Fourth driving power generation mode: a com-
bination of the first driving power generation mode and
the second driving power generation mode.

[0087] Fifth driving power generation mode: a combi-
nation of the first driving power generation mode and the
third driving power generation mode.

[0088] As shownin FIG. 4, the vehicle 1000 according
to an embodiment of the present invention includes the
power-driven system 100 for a vehicle 1000 according
to the above embodiments.

[0089] Inthe descriptions of this specification, descrip-
tions such as reference terms "an embodiment", "some
embodiments"”, "example", "specific example", or "some
examples" intend to indicate that specific features, struc-
tures, materials, or characteristics described with refer-
ence toembodiments orexamples are included in atleast
one embodiment or example of this invention. In this
specification, schematic descriptions of the foregoing
terms do not need to aim at a same embodiment or ex-
ample. Besides, the specific features, the structures, the
materials or the characteristics that are described may
be combined in a proper manner in any one or more
embodiments or examples. In addition, in a case that is
not mutually contradictory, persons skilled in the art can
combine or group different embodiments or examples
that are described in this specification and features of
the different embodiments or examples.

[0090] Although the embodiments of the present in-
vention are shown and described above, it may be un-
derstood that the foregoing embodiments are examples,
and cannot be understood as limitations to the present
invention. A person of ordinary skill in the art may make
changes, modifications, replacements, and variations to
the foregoing embodiments without departing from the
scope ofthe presentinvention as defined in the appended
claims.

Claims

1. A power-driven system (100) for a vehicle (1000),
comprising:

an engine (1);

a plurality of input shafts (21, 22), the engine (1)
being configured to selectively engage with at
least one of the plurality of input shafts (21, 22),
a gear-position driving gear being arranged on
each input shaft (21, 22);

a plurality of output shafts (31, 32), a gear-posi-
tion driven gear being arranged on each output
shaft (31, 32), the gear-position driven gears
correspondingly meshing with the gear-position
driving gears;
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a first motor power shaft (41), a motor power
shaft first gear (411) being arranged on the first
motor power shaft (41), the motor power shaft
first gear (411) and the plurality of output shafts
(31, 32) linking with a differential of the vehicle
(1000) respectively;

a second motor power shaft (42), a motor power
shaft second gear (421) being arranged on the
second motor power shaft (42), the motor power
shaft second gear (421) linking with one gear-
position driven gear;

atransfergear(43), configured to selectively en-
gage with the motor power shaft first gear (411)
to link with the motor power shaftfirstgear, (411)
and selectively engage with the motor power
shaft second gear (421) to link with the motor
power shaft second gear (421);

afirst motor generator (4), configured to link with
the transfer gear (34);

a motor power shaft third gear (412) configured
to mesh with the transfer gear (43); and a first
motor power shaft synchronizer (41c) for engag-
ing the motor power shaft third gear (412) with
the first motor power shaft (41),

characterized in that the motor power shaft
third gear (412) is freely sleeved on the first mo-
tor power shaft (41) and in that the first motor
power shaft synchronizer (41c) is arranged on
the first motor power shaft (41).

2. The power-driven system (100) for a vehicle (1000)

according to claim 1, further comprising:

a first clutch device (5d), arranged between the
engine (1) and the plurality of input shafts (21,
22); and

a second motor generator (6), the second motor
generator (6) and the engine (1) being located
on an input side of the first clutch device (5d),
the plurality of input shafts (21, 22) being located
on an output side of the first clutch device (5d),
and the second motor generator (6) being con-
figured to carry out stationary power generation
using at least part of power of the engine (1)
when the vehicle (1000) is parked.

The power-driven system (100) for a vehicle (1000)
according to claim 2, wherein the first clutch device
(5d) is a double-clutch device and has an input end,
a first output end and a second output end, the input
end selectively engaging with at least one of the first
output end and the second output end.

The power-driven system (100) for a vehicle (1000)
according to claim 3, wherein the input end is pro-
vided with input end outer teeth (54d), and the sec-
ond motor generator (6) links with the input end outer
teeth (54d).
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10.

1.

12.

The power-driven system (100) for a vehicle (1000)
according to claim 3, wherein the second motor gen-
erator (6) is coaxially connected with the input end
of the first clutch device (5d).

The power-driven system (100) for a vehicle (1000)
according to any one of claims 2 to 5, wherein a
second clutch device (7) is arranged between the
second motor generator (6) and the engine (1), par-
ticularly wherein the second clutch device (7) is ar-
ranged inside a rotor of the second motor generator

(6).

The power-driven system (100) for a vehicle (1000)
according to claim 6, wherein the engine (1), the sec-
ond clutch device (7) and the input end of the first
clutch device (5d) are arranged coaxially.

The power-driven system (100) for a vehicle (1000)
according to any one of claims 2 to 7, wherein the
rated power of the first motor generator (4) is greater
than that of the second motor generator (6), partic-
ularly wherein the rated power of the first motor gen-
erator is two or more times that of the second motor
generator.

The power-driven system for a vehicle according to
any one of claims 2 to 7, wherein the second motor
generator is located between the first clutch device
and the engine.

The power-driven system (100) for a vehicle (1000)
according to any one of claims 1 to 9, wherein the
motor power shaft first gear (411) is fixedly arranged
on the first motor power shaft (41).

The power-driven system (100) for a vehicle (1000)
according to any one of claims 1 to 10, wherein the
motor power shaft second gear (421) is idly sleeved
on the second motor power shaft (42), and a second
motor power shaft synchronizer (42c) for engaging
the motor power shaft second gear (421) with the
second motor power shaft (42) is further arranged
on the second motor power shaft (42), particularly
wherein the first motor power shaft synchronizer
(41c) and the second motor power shaft synchroniz-
er (42c) share a first shift mechanism, and the en-
gagement and disengagement states of the motor
power shaft first gear (411) and the first motor power
shaft (41) are opposite to those of the motor power
shaft second gear (421) and the second motor power
shaft (42).

The power-driven system (100) for a vehicle (1000)
according to claim 11, further comprising: an inter-
mediate idle gear (413), being idly sleeved on the
first motor power shaft (41) and meshing with one
gear-position driven gear and the motor power shaft



13.

14.

15.

17 EP 3 521 083 B1 18

second gear (421) respectively.

The power-driven system (100) for a vehicle (1000)
according to any one of claims 1 to 12, wherein a
motor power shaft fourth gear (422) is further fixedly
arranged on the second motor power shaft (42), and
the motor power shaft fourth gear (422) meshes with
the transfer gear (43).

The power-driven system (100) for a vehicle (1000)
according to any one of claims 1 to 13, wherein

areversing output gear (83) is freely sleeved on
one of the plurality of output shafts (31, 32), and
a reversing synchronizer for engaging the re-
versing output gear (83) with the one of the plu-
rality of output shafts (31, 32) is further arranged
on the output shaft (31, 32); and

the power-driven system (100) further compris-
es: a reversing shaft (8), a first reversing shaft
gear (81) and a second reversing shaftgear (82)
being fixedly arranged on the reversing shaft (8),
the first reversing shaft gear (81) meshing with
one gear-position driving gear, and the second
reversing shaft gear (82) meshing with the re-
versing outputgear (83), particularly wherein the
reversing output gear (83) and the other adja-
cent gear-position driven gear share the revers-
ing synchronizer.

The power-driven system (100) for a vehicle (1000)
according to claim 14, wherein

the plurality of input shafts (21, 22) comprises:
a first input shaft (21) and a second input shaft
(22), the second input shaft (22) being sleeved
on the first input shaft (21), a first-gear driving
gear (la), a third-gear driving gear (3a) and a
fifth-gear driving gear (5a) being arranged on
the firstinput shaft(21) , and a second-gear driv-
ing gear (2a) and a fourth-sixth-gear driving gear
(46a) being arranged on the second input shaft
(22) as gear- position driving gears;

the plurality of output shafts (31, 32) comprises:
afirstoutput shaft (31) and a second output shaft
(32), afirst-gear driven gear (1b), a second-gear
driven gear (2b), a third-gear driven gear (3b)
and a fourth-gear driven (4b) gear being freely
sleeved on the first output shaft (31), and a fifth-
gear driven gear (5b) and a sixth-gear driven
gear (6b) being freely sleeved on the second
output shaft (2b) ;

a first-third-gear synchronizer (13c) is arranged
between the first-gear driven gear (1b) and the
third-gear driven gear (3b), a second-fourth-
gear synchronizer (24c) is arranged between
the second-gear driven gear (2b) and the fourth-
gear driven gear (4b), a fifth-gear synchronizer

10

15

20

25

30

35

40

45

50

55

10

(5c¢) is arranged on one side of the fifth-gear driv-
en gear (5b), and a sixth-gear synchronizer (6c)
is arranged on one side of the sixth-gear driven
gear (6b), particulary wherein the reversing syn-
chronizer is configured as the sixth-gear syn-
chronizer (6c¢).

16. The power-driven system (100) for a vehicle (1000)

according to claim 15, wherein a first output shaft
output gear (31e) is fixedly arranged on the first out-
put shaft (31), a second output shaft output gear
(32e) is fixedly arranged on the second output shaft
(32), and the first output shaft output gear (31e), the
second output shaft output gear (32e) and the motor
power shaftfirstgear (411) mesh with amain reducer
driven gear (9) of the vehicle (1000) respectively.

17. A vehicle (1000), comprising the power-driven sys-

tem (100) according to any one of claims 1-16.

Patentanspriiche

Antriebssystem (100) fiir ein Fahrzeug (1000), um-
fassend:

einen Motor (1);

eine Mehrzahl von Eingangswellen (21, 22), wo-
bei der Motor (1) dazu eingerichtet ist, selektiv
mit mindestens einer der Mehrzahl von Ein-
gangswellen (21, 22) in Eingriff zu kommen, wo-
bei auf jeder Eingangswelle (21, 22) ein Getrie-
bepositions-Antriebszahnrad angeordnet ist;
eine Vielzahl von Abtriebswellen (31, 32), wobei
auf jeder Abtriebswelle (31, 32) ein Getriebepo-
sitions-Abtriebszahnrad angeordnet ist und die
Getriebepositions-Abtriebszahnrader entspre-
chend mit den Getriebepositions-Antriebszahn-
radern in Eingriff stehen;

eine erste Motorantriebswelle (41), ein erstes
Motorantriebswellenzahnrad (411), das auf der
ersten Motorantriebswelle (41) angeordnet ist,
wobei das erste Motorantriebswellenzahnrad
(411) und die Mehrzahl von Abtriebswellen (31,
32) jeweils mit einem Differential des Fahrzeugs
(1000) verbunden sind;

eine zweite Motorantriebswelle (42), wobei ein
zweites Motorantriebswellenzahnrad (421) auf
derzweiten Motorantriebswelle (42) angeordnet
ist, wobei das zweite Motorantriebswellenzahn-
rad (421) mit einem Getriebepositions-Abtriebs-
zahnrad verbunden ist;

ein Transfergetriebe (43), das dazu eingerichtet
ist, selektiv in das erste Motorantriebswellen-
zahnrad (411) einzugreifen, um mit dem ersten
Motorantriebswellenzahnrad (411) zu verbin-
den, und selektiv in das zweite Motorantriebs-
wellenzahnrad (421) einzugreifen, um mit dem
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zweiten Motorantriebswellenzahnrad (421) zu
verbinden;

einen ersten Motorgenerator (4), der dazu ein-
gerichtet ist, mit dem Transfergetriebe (43) in
Verbindung zu stehen;

ein drittes Motorantriebswellenzahnrad (412),
das dazu eingerichtet ist, mit dem Transferge-
triebe (43) in Eingriff zu stehen; und

eine erste Motorantriebswellen-Synchronisier-
einrichtung (41c), um das dritte Motorantriebs-
wellenzahnrad (412) mit der ersten Motoran-
triebswelle (41) in Eingriff zu bringen,

dadurch gekennzeichnet, dass das dritte Mo-
torantriebswellenzahnrad (412) frei auf der ers-
ten Motorantriebswelle (41) gelagert ist und
dass die Motorantriebswellen-Synchronisier-
einrichtung (41c) auf der ersten Motorantriebs-
welle (41) angeordnet ist.

2. Antriebssystem (100) fur ein Fahrzeug (1000) nach

Anspruch 1, ferner umfassend:

eine erste Kupplungsvorrichtung (5d), die zwi-
schen dem Motor (1) und den mehreren Ein-
gangswellen (21, 22) angeordnet ist; und
einen zweiten Motorgenerator (6), wobei der
zweite Motorgenerator (6) und der Motor (1) auf
einer Eingangsseite der ersten Kupplungsvor-
richtung (5d) angeordnet sind, die Mehrzahl von
Eingangswellen (21, 22) aufeiner Ausgangssei-
te der ersten Kupplungsvorrichtung (5d) ange-
ordnet sind, und der zweite Motorgenerator (6)
dazu eingerichtet ist, eine stationare Energieer-
zeugung unter Verwendung zumindest eines
Teils der Leistung des Motors (1) durchzuflh-
ren, wenn das Fahrzeug (1000) geparkt ist.

Antriebssystem (100) fir ein Fahrzeug (1000) nach
Anspruch 2, wobei die erste Kupplungsvorrichtung
(5d) eine Doppelkupplungsvorrichtung ist und ein
Eingangsende, ein erstes Ausgangsende und ein
zweites Ausgangsende aufweist, wobei das Ein-
gangsende selektiv mit mindestens einem von dem
ersten Ausgangsende und dem zweiten Ausgangs-
ende in Eingriff steht.

Antriebssystem (100) fir ein Fahrzeug (1000) nach
Anspruch 3, wobei das Eingangsende mit einer Ein-
gangsende-Auflenverzahnung (54d) versehen ist
und der zweite Motorgenerator (6) sich mit der Ein-
gangsende-Auflenverzahnung (54d) verbindet.

Antriebssystem (100) fir ein Fahrzeug (1000) nach
Anspruch 3, wobei der zweite Motorgenerator (6) ko-
axial mit dem Eingangsende der ersten Kupplungs-
vorrichtung (5d) verbunden ist.

Antriebssystem (100) fir ein Fahrzeug (1000) nach
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1.

12.

13.

20

einem der Anspriiche 2 bis 5, wobei eine zweite
Kupplungseinrichtung (7) zwischen dem zweiten
Motorgenerator (6) und dem Motor (1) angeordnet
ist, insbesondere wobei die zweite Kupplungsein-
richtung (7) innerhalb eines Rotors des zweiten Mo-
torgenerators (6) angeordnet ist.

Antriebssystem (100) fir ein Fahrzeug (1000) nach
Anspruch 6, wobei der Motor (1), die zweite Kupp-
lungsvorrichtung (7) und das Eingangsende der ers-
ten Kupplungsvorrichtung (5d) koaxial angeordnet
sind.

Antriebssystem (100) fir ein Fahrzeug (1000) nach
einem der Anspriiche 2 bis 7, wobei die Nennleistung
des ersten Motorgenerators (4) gréRer ist als die des
zweiten Motorgenerators (6), insbesondere wobei
die Nennleistung des ersten Motorgenerators zwei-
oder mehrfach so groR ist wie die des zweiten Mo-
torgenerators.

Antriebssystem fiir ein Fahrzeug nach einem der An-
spriiche 2 bis 7, wobei der zweite Motorgenerator
zwischen der ersten Kupplungsvorrichtung und dem
Motor angeordnet ist.

Antriebssystem (100) fir ein Fahrzeug (1000) nach
einem der Anspriiche 1 bis 9, wobei das erste Mo-
torantriebswellenzahnrad (411) fest auf der ersten
Motorantriebswelle (41) angeordnet ist.

Antriebssystem (100) fir ein Fahrzeug (1000) nach
einem der Anspriiche 1 bis 10, wobei das zweite
Motorantriebswellenzahnrad (421) auf der zweiten
Motorantriebswelle (42) leerlaufend gelagert ist und
ferner auf der zweiten Motorantriebswelle (42) eine
zweite Motorantriebswellensynchronisierung (42c)
zum Eingriff des zweiten Motorantriebswellenzahn-
rades (421) mit der zweiten Motorantriebswelle (42)
angeordnet ist, insbesondere wobei die erste Motor-
antriebswellen-Synchronisiereinrichtung (41c) und
die zweite Motorantriebswellen-Synchronisierein-
richtung (42c) sich einen ersten Schaltmechanismus
teilen und die Einriick- und Ausriickzustande des
ersten Motorantriebswellenzahnrads (411) und der
ersten Motorantriebswelle (41) denjenigen des zwei-
ten Motorantriebswellenzahnrads (421) und der
zweiten Motorantriebswelle (42) entgegengesetzt
sind.

Antriebssystem (100) fir ein Fahrzeug (1000) nach
Anspruch 11, das ferner umfasst: ein Zwischen-
Leerlaufzahnrad (413), das auf der ersten Motoran-
triebswelle (41) leerlaufend gelagert ist und mit ei-
nem Getriebepositions-Abtriebszahnrad bzw. dem
zweiten Motorantriebswellenzahnrad (421) kdmmt.

Antriebssystem (100) fir ein Fahrzeug (1000) nach
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einem der Anspriiche 1 bis 12, wobei ferner ein vier-
tes Motorantriebswellenzahnrad (422) fest auf der
zweiten Motorantriebswelle (42) angeordnet ist, und
das vierte Motorantriebswellenzahnrad (422) mit
dem Transfergetriebe (43) in Eingriff steht.

Antriebssystem (100) fir ein Fahrzeug (1000) nach
einem der Anspriche 1 bis 13, wobei

ein Ruckwartsabtriebszahnrad (83) frei auf einer
der mehreren Abtriebswellen (31, 32) gelagert
ist, und ferner auf der Abtriebswelle (31, 32) eine
Ruckwartssynchronisierung zum Eingriff des
Ruckwartsabtriebszahnrades (83) mit der einen
der mehreren Abtriebswellen (31, 32) angeord-
net ist; und

das Antriebssystem (100) ferner umfasst: eine
Ruckwarts-Antriebswelle (8), ein erstes Riick-
warts-Antriebswellenzahnrad (81) und ein zwei-
tes Rickwarts-Antriebswellenzahnrad (82), die
fest auf der Rickwarts-Antriebswelle (8) ange-
ordnet sind, wobei das erste Ruckwarts-An-
triebswellenzahnrad (81) mit einem Getriebepo-
sitions-Antriebszahnrad eingreift und das zwei-
te Rickwarts-Antriebswellenzahnrad (82) mit
dem Rickwartsabtriebszahnrad (83) eingreift,
insbesondere wobei sich das Rickwartsab-
triebszahnrad (83) und das andere benachbarte
Getriebepositions-Abtriebszahnrad die Ruck-
wartssynchronisierung teilen.

Antriebssystem (100) fir ein Fahrzeug (1000) nach
Anspruch 14, wobei

die Mehrzahl von Eingangswellen (21, 22) um-
fasst: eine erste Eingangswelle (21) und eine
zweite Eingangswelle (22), wobei die zweite
Eingangswelle (22) Uiber die erste Eingangswel-
le (21) gehilst ist, wobei auf der ersten Ein-
gangswelle (21) ein Antriebszahnrad (1a) eines
ersten Ganges, ein Antriebszahnrad (3a) eines
dritten Ganges und ein Antriebszahnrad (5a) ei-
nes fiinften Ganges angeordnet sind, und wobei
auf derzweiten Eingangswelle (22) ein Antriebs-
zahnrad (2a) eines zweiten Ganges und ein An-
triebszahnrad (46a) eines vierten bzw. sechsten
Ganges als Getriebepositions-Antriebszahnra-
der angeordnet sind;

die mehreren Abtriebswellen (31, 32) umfassen:
eine erste Abtriebswelle (31) und eine zweite
Abtriebswelle (32), wobei auf der ersten Ab-
triebswelle (31) ein Abtriebszahnrad (1b) des
ersten Gangs, ein Abtriebszahnrad (2b) des
zweiten Gangs, ein Abtriebszahnrad (3b) des
dritten Gangs und ein Abtriebszahnrad (4b) des
vierten Gangs frei auf der ersten Abtriebswelle
(31) angeordnet sind, und auf der zweiten Ab-
triebswelle (2b) ein Abtriebszahnrad (5b) des
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funften Gangs und ein Abtriebszahnrad (6b) des
sechsten Gangs frei auf der zweiten Abtriebs-
welle (2b) angeordnet sind;

eine Synchronisiereinrichtung (13c) fiir den ers-
ten und dritten Gang zwischen dem Abtriebs-
zahnrad (1b) des ersten Gangs und dem Ab-
triebszahnrad (3b) des dritten Gangs angeord-
net ist, eine Synchronisiereinrichtung (24c) fir
den zweiten und vierten Gang zwischen dem
Abtriebszahnrad (2b) des zweiten Gangs und
dem Abtriebszahnrad (4b) des vierten Gangs
angeordnet ist, eine Synchronisiereinrichtung
(5c¢) des fuinften Gangs auf einer Seite des Ab-
triebszahnrads (5b) des fiinften Gangs angeord-
net ist, und eine Synchronisiereinrichtung (6c)
des sechsten Gangs auf einer Seite des Ab-
triebszahnrads (6b) des sechsten Gangs ange-
ordnet ist, wobei insbesondere die Riickwarts-
synchronisiereinrichtung als die Synchronisier-
einrichtung (6¢) des sechsten Gangs eingerich-
tet ist.

Antriebssystem (100) fir ein Fahrzeug (1000) nach
Anspruch 15, wobeiauf der ersten Abtriebswelle (31)
ein erstes Abtriebswellenzahnrad (31e) und auf der
zweiten Abtriebswelle (32) ein zweites Abtriebswel-
lenzahnrad (32e) fest angeordnet sind und das erste
Abtriebswellenzahnrad (31e), das zweite Abtriebs-
wellenzahnrad (32e) und das erste Motorantriebs-
wellenzahnrad (411) jeweils mit einem Hauptunter-
setzer-Abtriebszahnrad (9) des Fahrzeugs (1000)
kadmmen.

Fahrzeug (1000), das ein Antriebssystem (100) nach
einem der Anspriiche 1-16 umfasst.

Revendications

1.

Systeme motorisé (100) pour un véhicule (1000),
comprenant :

un moteur (1) ;

une pluralité d’arbres d’entrée (21, 22), le mo-
teur (1) étant configuré pour s’engager sélecti-
vement avec au moins un de la pluralité d’arbres
d’entrée (21, 22), un pignon entrainant de posi-
tion d’engrenage étant disposé sur chaque ar-
bre d’entrée (21, 22) ;

une pluralité d’arbres de sortie (31, 32), un pi-
gnon entrainé de position d’engrenage étant
disposé sur chaque arbre de sortie (31, 32), les
pignons entrainés de position d’engrenage s’en-
grenantde maniére correspondante avec les pi-
gnons entrainants de position d’engrenage ;
un premier arbre de puissance moteur (41), un
premier pignon d’arbre de puissance moteur
(411) étantdisposé sur le premier arbre de puis-
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sance moteur (41), le premier pignon d’arbre de
puissance moteur (411) et la pluralité d’arbres
de sortie (31, 32) se reliant respectivement a un
différentiel du véhicule (1000) ;

un deuxieme arbre de puissance moteur (42),
un deuxiéme pignon d’arbre de puissance mo-
teur (421) étant disposé sur le deuxieme arbre
de puissance moteur (42), le deuxiéme pignon
d’arbre de puissance moteur (421) étant relié a
un pignon entrainé de position d’engrenage ;
un engrenage de transfert (43), configuré pour
s’engager sélectivement avec le premier pignon
d’arbre de puissance moteur (411) pour se lier
avec le premier pignon d’arbre de puissance
moteur (411) et s’engager sélectivement avec
le deuxiéme pignon d’arbre de puissance mo-
teur (421) pour se lier avec le deuxiéme pignon
d’arbre de puissance moteur (421) ;

un premier moteur-générateur (4), configuré
pour étre relié a I'engrenage de transfert (43) ;
un troisieme pignon d’arbre de puissance mo-
teur (412) configuré pour s’engrener avec l'en-
grenage de transfert (43) ; et

un premier synchroniseur d’arbre de puissance
moteur (41c) pour engrener le troisi€me pignon
d’arbre de puissance moteur (412) avec le pre-
mier arbre de puissance moteur (41),
caractérisé en ce que le troisieme pignon d’ar-
bre de puissance moteur (412) est librement
manchonné sur le premier arbre de puissance
moteur (41) et en ce que le synchroniseur d’ar-
bre de puissance moteur (41c) est disposé sur
le premier arbre de puissance moteur (41).

2. Systéme motorisé (100) pour un véhicule (1000) se-

lon la revendication 1, comprenant en outre :

un premier dispositif d’'embrayage (5d), disposé
entre le moteur (1) et la pluralité d’arbres d’en-
trée (21, 22) ; et

un deuxieme moteur-générateur (6), le deuxie-
me moteur-générateur (6) et le moteur (1) étant
situés sur un cbté d’entrée du premier dispositif
d’embrayage (5d), la pluralité d’arbres d’entrée
(21, 22) étant située sur un c6té de sortie du
premier dispositif d’embrayage (5d), et le
deuxiéme moteur-générateur (6) étant configu-
ré pour effectuer une génération d’énergie sta-
tionnaire en utilisant au moins une partie de
I'énergie du moteur (1) lorsque le véhicule
(1000) est garé.

Systeme motorisé (100) pour un véhicule (1000) se-
lon la revendication 2, dans lequel le premier dispo-
sitif d’embrayage (5d) est un dispositif a double em-
brayage et a une extrémité d’entrée, une premiére
extrémité de sortie et une deuxiéme extrémité de
sortie, I'extrémité d’entrée s’engageant sélective-
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ment avec au moins une de la premiere extrémité
de sortie et de la deuxieme extrémité de sortie.

Systeme motorisé (100) pour un véhicule (1000) se-
lon la revendication 3, dans lequel I'extrémité d’en-
trée est pourvue de dents extérieures d’extrémité
d’entrée (54d), etle deuxieme moteur-générateur (6)
se lie avecles dents extérieures d’extrémité d’entrée
(54d).

Systeme motorisé (100) pour un véhicule (1000) se-
lon la revendication 3, dans lequel le deuxiéme mo-
teur-générateur (6) est connecté coaxialement avec
I'extrémité d’entrée du premier dispositif d'embraya-
ge (5d).

Systeme motorisé (100) pour un véhicule (1000) se-
lon I'une quelconque des revendications 2 a 5, dans
lequel un deuxieme dispositif d’'embrayage (7) est
disposé entre le deuxieme moteur-générateur (6) et
le moteur (1), particulierementdans lequel le deuxié-
me dispositif d’'embrayage (7) est disposé a l'inté-
rieur d’'un rotor du deuxiéme moteur-générateur (6).

Systeme motorisé (100) pour un véhicule (1000) se-
lon la revendication 6, dans lequel le moteur (1), le
deuxieme dispositif d’'embrayage (7) et I'extrémité
d’entrée du premier dispositif d’'embrayage (5d) sont
disposés coaxialement.

Systeme motorisé (100) pour un véhicule (1000) se-
lon I'une quelconque des revendications 2 a 7, dans
lequel la puissance nominale du premier moteur-gé-
nérateur (4) est supérieure a celle du deuxieme mo-
teur-générateur (6), particulierement dans lequel la
puissance nominale du premier moteur-générateur
est deux fois ou plus celle du deuxiéme moteur-gé-
nérateur.

Systeme motorisé pour un véhicule selon 'une quel-
conque des revendications 2 a 7, dans lequel le
deuxieme moteur-générateur est situé entre le pre-
mier dispositif d’embrayage et le moteur.

Systeme motorisé (100) pour un véhicule (1000) se-
lon I'une quelconque des revendications 1 a 9, dans
lequel le premier pignon (411) d’arbre de puissance
moteur est disposé de maniére fixe sur le premier
arbre de puissance moteur (41).

Systeme de puissance moteur (100) pour un véhi-
cule (1000) selon 'une quelconque des revendica-
tions 1 a 10, dans lequel le deuxiéme pignon (421)
d’arbre de puissance moteur est manchonné a vide
sur le deuxiéme arbre de puissance moteur (42), et
un deuxieme synchroniseur d’arbre de puissance
moteur (42c) pour engrener le deuxiéme pignon
(421) d’arbre de puissance moteur avec le deuxieme
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arbre de puissance moteur (42) est en outre disposé
sur le deuxiéme arbre de puissance moteur (42),
dans lequel, particulierement, le premier synchroni-
seur d’arbre de puissance moteur (41c) et le deuxié-
me synchroniseur d’arbre de puissance moteur
(42c) se partagent un premier mécanisme de chan-
gement de vitesse, et les états d’'engagement et de
désengagement du premier pignon d’arbre de puis-
sance moteur (411) etdu premier arbre de puissance
moteur (41) sont opposés a ceux du deuxieme pi-
gnon d’arbre de puissance moteur (421) et du
deuxiéme arbre de puissance moteur (42).

Systeme motorisé (100) pour un véhicule (1000) se-
lon la revendication 11, comprenant en outre : un
engrenage libre intermédiaire (413), étant manchon-
né a vide sur le premier arbre de puissance moteur
(41) et s’engrenant avec un pignon entrainé de po-
sition d’engrenage et le deuxiéme pignon d’arbre de
puissance moteur (421) respectivement.

Systeme motorisé (100) pour un véhicule (1000) se-
lon 'une quelconque des revendications 1a 12, dans
lequel un quatrieme pignon (422) d’arbre de puis-
sance moteur est en outre disposé de maniére fixe
sur le deuxieme arbre de puissance moteur (42), et
le quatriéme pignon (422) d’arbre de puissance mo-
teur engrene avec I'engrenage de transfert (43).

Systeme motorisé (100) pour un véhicule (1000) se-
lon 'une quelconque des revendications 1a 13, dans
lequel

un pignon de sortie en marche arriére (83) est
librementmanchonné surl’'undelapluralité d’ar-
bres de sortie (31, 32), et un synchroniseur de
marche arriére pour mettre en prise le pignon
de sortie en marche arriere (83) avec I'un de la
pluralité d’arbres de sortie (31, 32) est en outre
disposé sur 'arbre de sortie (31, 32) ; et

le systeme motorisé (100) comprend en outre :
un arbre de marche arriére (8), un premier pi-
gnon d’arbre de marche arriere (81) et un
deuxiéme pignon d’arbre de marche arriere (82)
étantdisposé de maniére fixe sur I'arbre de mar-
che arriére (8), le premier pignon d’arbre de mar-
che arriere (81) s’engrenant avec un pignon en-
trainant de position d’engrenage, etle deuxieme
pignon d’arbre de marche arriére (82) s’engre-
nant avec le pignon de sortie de marche arriére
(83), en particulier dans lequel le pignon de sor-
tie de marche arriére (83) et l'autre pignon ad-
jacent entrainé de position d’engrenage se par-
tagent le synchroniseur de marche arriére.

Systeme motorisé (100) pour un véhicule (1000) se-
lon la revendication 14, dans lequel
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la pluralité d’arbres d’entrée (21, 22) comprend :
un premier arbre d’entrée (21) et un deuxiéme
arbre d’entrée (22), le deuxieme arbre d’'entrée
(22) étant manchonné sur le premier arbre d’en-
trée (21), un pignon entrainant de premiére vi-
tesse (la), un pignon entrainant de troisieme vi-
tesse (3a) et un pignon entrainant de cinquieme
vitesse (5a) étant disposés sur le premier arbre
d’entrée (21), etun pignon entrainant de deuxie-
me vitesse (2a) et un pignon entrainant de qua-
trieme-sixieme vitesse (46a) étant disposés sur
le deuxiéme arbre d’entrée (22) comme des pi-
gnons entrainant de position d’engrenage ; la
pluralité d’arbres de sortie (31, 32) comprend :
un premier arbre de sortie (31) et un deuxiéme
arbre de sortie (32), un pignon entrainé de pre-
miere vitesse (1b), un pignon entrainé de
deuxieme vitesse (2b), un pignon entrainé de
troisieme vitesse (3b) et un pignon entrainé de
quatrieme vitesse (4b) étant librement man-
chonnés sur le premier arbre de sortie (31), et
un pignon entrainé de cinquieme vitesse (5b) et
un pignon entrainé de sixiéme vitesse (6b) étant
librement manchonnés sur le deuxiéme arbre
de sortie (2b) ;

un synchroniseur de premier-troisieme vitesse
(13c) est disposé entre le pignon entrainé de
premiere vitesse (1b) et le pignon entrainé de
troisieme vitesse (3b), un synchroniseur de
deuxieme-quatrieme vitesse (24c) est disposé
entre le pignon entrainé de deuxieme vitesse
(2b) et le pignon entrainé de quatrieme vitesse
(4b), un synchroniseur de cinquieme vitesse
(5c) est disposé sur un cété du pignon entrainé
de cinquieéme vitesse (5b), et un synchroniseur
de sixieme vitesse (6¢) est disposé sur un cbté
du pignon entrainé de sixiéme vitesse (6b), en
particulier dans lequel le synchroniseur de mar-
che arriére est configuré comme le synchroni-
seur de sixieme vitesse (6¢).

Systeme motorisé (100) pour un véhicule (1000) se-
lon la revendication 15, dans lequel un premier pi-
gnon de sortie d’arbre de sortie (31e) est disposé de
maniére fixe sur le premier arbre de sortie (31), un
deuxieme pignon de sortie d’arbre de sortie (32e)
est disposé de maniére fixe sur le deuxieme arbre
de sortie (32), et le premier pignon de sortie d’arbre
de sortie (31e), le deuxieme pignon de sortie d’arbre
de sortie (32¢e) et le premier pignon d’arbre de puis-
sance moteur (411) s’engrénent respectivement
avec un pignon entrainé de réducteur principal (9)
du véhicule (1000).

Véhicule (1000), comprenant le systéme motorisé
(100) selon l'une quelconque des revendications
1-16.
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